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ABSTRACT
Acute myocardial infarction is responsible for an extraordinary number of
deaths per year in the adult population. Both traditional risk factors (ex.,
smoking) and non-traditional risk factors (ex., hostility) have been studied for
many years in regard to cardiac disease prognosis and progression. Based on
past studies, the area of potential psychological cardiac risk factors includes a
broad range of characteristics. Difficulties in interpreting and comparing results
include a lack of consistent and objective grading criteria and standardized
measurements. The problems in this area of study are confounded by difficulties
in identifying the definite biological mechanisms through which psychosocial
factors may impact cardiac disease. Recent evidence, however, has been
encouraging and has increased the scientific interest in this area.
Greater understanding in this area may enhance cardiac care through risk
factor modification and effective utilization of a multi-disciplinary medical team.
The purpose of this paper is to review literature concerning the relationship
between depression, social isolation, and anger/hostility as they relate to
coronary artery disease and post-MI prognosis. The procedure will be to
examine the current available literature in this area, specifically since 1980, that
demonstrates some of the strongest evidence between these associations as
well as possible biological mechanisms.
vi

CHAPTER I
INTRODUCTION
Acute Myocardial Infarction (MI) is responsible for more than 500 000
deaths in the U.S. per year. 1 Behavioral and psychological cardiac disease risk
factors have been under investigation for many years, along with the more
traditional risk factors such as smoking, increasing age, family history, etc. Their
roles seem to be both complex and interrelated, although the specific
mechanisms by which they operate are far from being clearly understood. Many
studies have been performed in the area of psychological cardiac risk factors
and include a range of qualities such as global type A personality, depression,
social isolation, economic and occupational standing, and educational level.
Studies have focused on establishing independent risk analyses for these types
of factors . Study results have been difficult to compare due to the fact that many
have looked at global mortality in post MI events vs. a specific pathological
pathway resulting in death. The grading criteria for certain characteristics among
these studies have varied which creates additional challenges when trying to
create a controlled scientific study with standardized measurements for
meaningful comparisons. Another difficulty has been the flexibility in the
definition of these qualities and, in some cases, lumping several together as one
"personality element," such as "Type A" which encompasses many traits

1

2
(constituents also vary among investigators). Although it seems clear that these
factors and interactions do seem to have a direct or indirect influence on
prognosis or even progression of cardiac disease, in some cases, the evidence
does not establish consistent relationships. This may, in large part, have to do
with certain subjective research factors and the lack of critical evaluation criteria.
This problem is confounded by the failure to identify concrete biological
mechanisms.
There has been recent evidence that seems to have re-energized the
scientific interest within this area that may facilitate defining specific roles of
behavioral and psychological traits as cardiac risk factors. Increased
understanding in this area may lead to greater utilization of behavioral therapies
within the multi-disciplinary medical team. This may ultimately provide a more
thorough and effective cardiac care and risk factor modification while providing
greater quality of life for these patients.
Traditional risk factors (both modifiable and nonmodifiable) related to the
development of atherosclerosis were in large part determined by the
Framingham study which began in 1948 and is still continuing? Since that time,
emphasis has been placed on breaking down broad categories, such as "stress,"
into more specific fields of study. The purpose of this paper is to review the
current literature concerning the relationship between depression, social
isolation, and anger/hostility with coronary artery disease as well as post MI
prognosis. Concentration will be placed on available literature after 1980 that
demonstrates some of the strongest evidence between these associations. The
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first chapter will include a general pathological overview of coronary artery
disease and myocardial infarction. The next four chapters will focus on risk
factor evidence of each of the specific areas mentioned above as well as the
possible biological mechanisms and the role of behavioral interventions. The
final chapter will present a brief discussion and conclusion for these subjects.

CHAPTER II
OVERVIEW OF CARDIAC DISEASE
There are several interrelated terms and anachronisms for ischemic heart
disease that are often used interchangeably but have distinct differences in their
definitions and medical implications. This overview will concentrate on the most
common form of Ischemic Heart Disease (IHD) which is coronary artery disease
(CAD). The focus on coronary artery disease was chosen because IHD
accounts for 80% of cardiac disease, and 90% of those cases are due to
atherosclerotic plaque formations in the coronary arteries. 3 At this point, it is
appropriate to clarify specific definitions of terms that will be used throughout the
literature review.
Atherosclerosis is one form of the more general term, arteriosclerosis,
meaning a compromise of the elasticity or "hardening" of the arteries.
Atherosclerosis is the build-up of lipid plaques on vessel walls, in this case,
specifically coronary arteries, which results in a narrowing or stenosis and
subsequent reduction in blood supply ability (perfusion). It is followed by
interrelated reactions of platelets, muscle cells, growth factors, and
macrophages. 4 All of these factors combined result in the proliferation of plaque
lesions on coronary artery walls. Atherosclerosis is one type of CAD and IHD
and is by far the most common. Other pathologies affecting coronary artery
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perfusion include thrombus development, platelet aggregation, vasospasms,
nonatherosclerotic diseases resulting in coronary inflammation, such as lupus
erythematosus, and dysfunction in hemodynamics (pressure and resistance
forces regulating blood flow).3
Myocardial ischemia is the result of an imbalance between cardial oxygen
demand and coronary blood supply which is usually due to some type of
obstruction in the coronary artery system. 3 The result is a deficit of oxygen for
cardiac tissue metabolism which is called stagnant or ischemic hypoxia. 4 There
are several types of ischemic syndromes, which include angina pectoris,
myocardial infarction, chronic IHD, and sudden cardiac death.3 Classification is
determined by deficit extent and end results. Angina pectoris is a transient and
intermittent chest pain event that results from low oxygen supply and is facilitated
by activities that increase oxygen demand of cardiac tissue, such as strenuous
exercise. This deficit is not severe enough to result in actual cell death;
however, pain can be extreme. Pain characteristics include a feeling of extreme
pressure or squeezing within the chest area and may be referred to the arms,
jaw, or neck due to neurological anatomy.3 Angina may be classified into stable,
unstable, and variant depending on preceding events and onset characteristics.
Unstable angina presents the most dangerous situation where attack severity
and frequency increase over time. Atherosclerosis and associated vasospasms
are the most probable pathology source in all three classifications. The serious
medical implications of decreased oxygen supply for cardiac function are obvious
when you consider the impossibility of "rest" periods for the heart when oxygen
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supplies are low. Oxygen supply is especially important in synthesizing ATP
because cardiac muscle tissue is unable to store large amounts of ATP for use
when the supply is low. When cardiac oxygen demand increases due to physical
activity or emotional reactions, the imbalance increases which elevates the risk
of permanent cardiac cell damage (myocardial infarction or MI).
MI is the most common cause of death in the industrialized countries. 4 In
this case, prolonged or severe oxygen deficit results in irreversible cardiac cell
death. In general, MI occurs with the obstruction of 75% of the artery lumen
which is reduced by atherosclerosis and thrombus formation .4 The damaged
area is replaced by fibrous scar tissue by six weeks, and the properties that allow
for normal cardiac function are lost. Resultant cardiac dysrhythmias
(disturbances in heart beat rhythm), loss of cardiac tissue contractility (ventricle
force generated to supply cells with oxygen and nutrition via blood flow), and
congestive heart failure (blood congestion due to dysfunctional cardiac function)
are common problems in post-MI patients. The severity and extent of oxygen
deprivation determines the size of the infarct (site of cellular damage). Signs of
MI may include pain characteristics similar to angina with increased severity and
prolongation with nausea, vomiting, and shortness of breath.3
Chronic IHD is the result of progressive and scattered cellular damage.
This damage occurs throughout the lifespan through chronic ischemic events
and can result in congestive heart failure from the subsequent loss of cardiac
tissue function .3
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Sudden Cardiac Death is defined as "unexpected death from cardiac
causes within one hour of the onset of symptoms."3 It is commonly associated
with IHD and atherosclerosis, but the cause of death is more likely to be a
resultant conduction disorder and/or dysrhythmia rather than MI damage. 3

CHAPTER III
RELATIONSHIP BETWEEN DEPRESSION AND CARDIAC DISEASE
The direct and indirect association between depression and cardiac
disease progression and prognosis has been investigated for many years.
Studies have utilized various designs and measurement tools for classifying both
major and minor depression. ' Both forms of depression in post MI patients
(classified using Research Diagnostic Criteria) was estimated to occur in
approximately 45% of the patient population in 1995. 5 Major depression affects
approximately 16% to 22% of post-MI patients and 18% of patients with
established CAD.5 In addition to the possible mortality and morbidity
implications, the additional hospitalization costs are significant, especially in the
"cost containment" environment of health care today. In a study performed in
1995, it was found that "psychologically distressed" coronary patients have
significantly higher rates of recurrent cardiovascular events and subsequent rehospitalizations which resulted in an increased cost mean of approximately
$7,000 per patient. 6 The ramifications of this become even more significant
considering the reduced treatment compliance in cardiac rehabilitation programs
among depressed, anxious, and introverted patients that was found in a study
conducted by Blumenthal et al. 7
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In investigating this relationship between depression and cardiac disease
progression and prognosis, it becomes obvious that one major problem involves
the variety of methods used in measuring, describing, and classifying
depression. This fact makes it difficult to compare and contrast studies that were
performed to establish concrete cause and effect relationships.
One of the troublesome distinctions is the difference between depression
and "Vital Exhaustion" (VE). The Diagnostic and Statistical Manual III-Revised
describes depression as a mood disturbance that is demonstrated by a
combination of characteristics including sadness, feelings of guilt, loss of selfesteem and/or interest, suicidal thoughts, and somatic symptoms including
changes in weight, fatigue, and psychomotor changes. 8 A combination of these
symptoms must have occurred almost daily for at least two weeks and impair
social functioning for the classification of major depression. 9 These symptoms
are reduced in number or duration for the classification of minor depression. 9
The most common ways of measuring depression in the studies that were
reviewed include the use of the "General Well-Being Schedule," National
Institute of Mental Health Diagnostic Interview Schedule (DIS), or the Beck
Depression Inventory (BDI).10.12 Diagnosing of either major or minor depression
was most commonly based on the DSM-III-R.
Vital exhaustion has demonstrated predictive value for first Mis and the
clinical course for post percutaneous transluminal coronary angioplasty (PTCA)
patients. 13-15 Vital exhaustion is considered to share some of the same
characteristics of depression, but some investigators have made a distinction
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between the two. VE has been characterized by a lack of energy, feelings of
defeat and dejection, and increased irritability rather than feelings of sadness
and decreased self-esteem.13-16 Many of the studies establishing the relationship
between VE and coronary prognosis have utilized the additional measuring tool
called the Maastricht (MQ) self questionnaire. 17 It is interesting to note that
abnormal sleeping patterns associated with VE, such as insomnia and short
sleep duration, were found to be a potential risk factor for coronary heart
disease.17 These are also patterns found in the range of depressive disorders. 9
Evidence
Several current studies that have established a strong relationship
between depression and post Ml prognosis, CAD development, and progression
will be discussed. One interesting study performed by Anda et al 18 looked at
general depression and the specific depressive characteristic of hopelessness in
relation to the risk of ischemic heart disease. This study included data from a
cohort of US adults (2832) ranging in age from 45 to 77. The subjects had no
history of IHD and were assessed for the presence of depression and/or
hopelessness using the General Well-Being Schedule. Both of these
characteristics, in moderate and severe levels, were found to be related to fatal
and non-fatal future ischemic heart events (relative risk = 1.2-1.6) after adjusting
for other relevant traditional risk factors and sociodemographics. Specifically,
with increased severity of hopelessness, there was an increase in the risk for
IHD.
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The impact of depression was studied by Frasure-Smith et al 19,20 at 6 and

18 months post MI survival. Depression was assessed in the hospital
environment after suffering an MI using the DSM-III-R and BDI, respectively.
Depression was found to be an independent risk factor for mortality in post MI
patients in both cases after controlling for disease severity, age, gender, and
other environmental variables that may effect results.
A recent study performed by Barefoot et al 21 investigated the effect of
depression on mortality risk with 1,250 adults with established CAD over a period
of up to 19.4 years. Depression was evaluated in these subjects using the Zung
Self-Rating Depression Scale (SDS).22 Moderate and severe depression at the
time of evaluation was found to be associated with a 69% greater probability of
future cardiac death and 78% greater chance of death from all causes. This risk
was demonstrated throughout the study period and may indicate the predictive
role of depression in mortality as well as the clinical course of CAD. The longterm morbidity and mortality implications of major depression are in agreement
with the prolonged psychological course found in patients meeting the criteria for
major depression. 23
Another study published in 1988 establishing a predictive value of major
depression in CAD was performed by Carney et al. 24 In this case, 52 patients
were contacted 13 months following catheterization surgery to determine cardiac
events such as MI, additional angioplasty, or coronary artery bypass surgery.
Pre-operative major depression was initially assessed using the DIS and DSMIII. Multiple regressions were used to control for disease severity, smoking, and
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other significant risk factors. There was greater than twice the number of cardiac
events in depressed patients when compared to the non-depressed. In this
study, depression was found to be an independent risk factor for another cardiac
event within 12 months post catheterization.
Mechanisms
Given the implications of the findings of these studies and others, it is vital
to understand the role of the proposed mechanisms by which depression may
influence the clinical course of CAD as well as overall prognosis. Unfortunately,
this area is incomplete at best, but greater attention is now turning to this area of
research now that many researchers have established relationships. The
following is a summary of some of the most frequently published mechanisms
behind depression based on physiological findings and research evidence;
however, new hypotheses are introduced often and this is not an exhaustive list
which would be beyond the scope of this review.
Increased heart rate and decreased heart rate variability have been
investigated as possible mechanisms by which depression influences cardiac
events. 25 ,26 In separate studies conducted by Dalack et al 26 and Carney et al,25
heart rate was found to be significantly higher in depressed individuals and
depressed CAD patients respectively. Heart rate variability was also lower, but
failed to reach significance in both cases. 25 ,26 Both of these factors can reflect
the abnormal functioning of the central or peripheral autonomic nervous system
and may indicate an imbalance between the sympathetic and parasympathetic
systems which could predispose cardiac patients to ventricular fibrillations and
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sudden cardiac death. 26.27 This becomes even more detrimental to cardiac
patients when considering the fact that myocardial ischemia is the strongest
predisposing element in the development of ventricular fibrillations.28 Elevated
sympathetic nervous system activity is associated with an increase in heart rate
which increases the oxygen demand of the heart and precipitates ischemic
symptoms, arrhythmias, and promotes atherosclerosis while decreased
parasympathetic tone is associated with lowering the heart's threshold for
electrical activation and facilitates subsequent fibrillations. 25.26
A nervous system dysfunction involving serotonin transmission which may
increase the risk of thrombogenic events in depressed patients following an MI
has also been proposed as a possible mechanism for depression influencing
cardiac prognosis. 29.3o This is due to a possible exaggerated response of
platelets to thrombogenic chemicals which serotonin facilitates . This results in
changes in platelet aggregability that may have a negative impact on post MI
prognosis and increase the morbidity and mortality in these patients. 29.3o
Another important association is between medical treatment compliance
and depression that may help explain, at least in part, the deleterious effects on
cardiac disease prognosis. There have been studies that demonstrate the
independent negative effects that depression has on both prophylactic and
cardiac rehabilitation program compliance. 5.7 This could result in poorer
outcomes and clinical course for CAD patients.
Co-occurrence of other risk factors and depression may also influence
CAD prognosis. Smoking is an established traditional risk factor and has been
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associated with depression in several studies. 18,24 There are also findings of the
magnified negative effects of the smoking/depression combination which include
the facilitation of atherosclerosis and the inflated negative effects of LDL
cholesterol on atherosclerosis and elevated fibrinogen which are established
coronary risk factors. 31 Although this association is interesting, most studies
have established depression as an independent risk factor.
Many of the proposed mechanisms for the psycho-social risk factors
discussed in this review are interrelated and may be referenced from this chapter
or discussed further in later chapters when appropriate.

CHAPTER IV
RELATIONSHIP BETWEEN SOCIAL ISOLATION
AND CARDIAC DISEASE
Social networks and support systems are other psychosocial factors that
have been implicated and investigated in relation to atherosclerosis development
as well as post MI prognosis. Post MI prognosis has been the subject of the
majority of the current stUdies within this specific area and has generated both
theoretical ideas and empirical evidence.
Many articles and studies were produced concerning the association
between social support and health in the mid 1970s with the further development
of the research field of "Social Support" and its connections to "stress" and
physical well-being that was beginning to surface. 32 Definitions and relative
significance of these popular terms vary among investigators. House33 includes
within the "Social Support" definition the following transactions: 1) emotional
concern, 2) Instrumental aid (goods and services), 3) information, and 4)
appraisal. Another definition of "social support" emphasizes the importance of
the extent to which basic social needs are met. 34 " Stressors" and their effects
are often described in the realm of social support investigations. Antonovsky35
defines a stressor as "a demand made by the internal or external environment of
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an organism that upsets homeostasis, restoration of which depends on a nonautomatic and not readily available energy expending action."35(p72)
Various foci have been used within this area of study. Several studies
have directed interests toward the main effects that specific structural (ex., size)
or functional (ex., spouse, organizational) aspects of social networks have on
mortality rates and disease progression or prognosis. Some studies focus on
differences between males and females and others are concerned with the
"general population ." Clearly, this is a very broad area of study composed of a
variety of study designs.
The study of social support networks shares some of the same challenges
that researchers have experienced while investigating other psychosocial factors,
such as depression. These difficulties include a lack of a consistent and
accurate measurement system for social support, the use of subjective and
inconsistent questionnaires, and in some cases, a failure to differentiate specific
elements within the support structure in order to investigate individual component
effects on disease. Despite these complications, the current studies relating
social support with post MI prognosis and CAD progression are intriguing and
warrant discussion.
Evidence
The following is a review of a variety of study designs establishing a
strong relationship between social support and CAD progression and post MI
prognosis, as well as a brief review of two of the major studies connecting social
support and general mortality from all causes.
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One of the earliest studies that continues to be frequently cited for
connecting social ties to mortality was performed in Alameda County, California,
began in 1965 and continued for a period of nine years.36 Demographic data
were collected and questionnaires were completed by all persons over 20 years
of age to determine social support networks. As a result, 6928 people were
included in the study. Four social contacts were studied: marriage, close friends
and relatives, church memberships, and group associations. It was found that, in
each case, the age adjusted mortality rate was higher for those having fewer
social ties. The more intimate the social tie (ex., marriage), the stronger this
relationship became. These results were found for each age group and for both
males and females. The most isolated men had a mortality rate 2.3 times higher
than those with the greatest connections, and the corresponding rate for the
most isolated women was 2.8 times higher. The social network index (weighted
composite) and overall mortality were found to be associated, specifically, with
ischemic heart disease, cancer, circulatory, and cerebrovascular disease and a
"catch all" mortality category (specific significance not stated). These results
were found to be independent of physical health based on self-reports and other
suspected mortality associations (ex., smoking, obesity ... ).
A similar study was performed later in the Tecumseh Community Health
Study.37 This study included 1322 men and 1432 women and had the addition of
a medical examination to determine baseline health instead of a subjective selfreport questionnaire which may add to the validity of this study. This was
important in order to differentiate morbidity that may lead to decreased social
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networks rather than the independent contribution that social ties have in relation
to overall health. It also had the addition of examining frequency and intensity of
social ties which were differentiated into intimate, organizational, and passive
and active leisure activities. Social support was determined using personal
interviews and mortality was tracked over the next 9 to 12 years. After
confounding variables were controlled, it was found that men with higher levels
of social relationships experienced significantly lower mortality rates; however,
this was not the case for women. "Satisfaction" with relationships had no
relationship to mortality in either men or women .
An interesting study relating to CAD, specifically, was published in 1987
and compared the importance of the structural (ex., size) versus functional
(instrumental or emotional support) aspects of social support in the development
of atherosclerosis.38 This study included 119 men and 40 women undergoing
angiography for possible coronary artery disease. Social structures included
marriage, number of close friends, weekly church attendance, and formal
memberships. These aspects were combined to form a network index.
Instrumental support was determined by reported frequency of assistance by
friends and family including household chores and financial assistance.
Emotional support was determined by calculating both problem oriented (ex.,
advice) and a self-rated "sense of being loved." Significant confounding
variables such as sex and age were controlled. In this study, it was found that
the network structural characteristics were not significantly related to the extent
of atherosclerosis. Instrumental support was independently and directly
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associated with significantly less atherosclerosis. Coronary atherosclerosis
measurements were found to increase with decreasing emotional support;
however, this pattern was not significantly established and the investigator
suggests difficulties in measurement might be a contribution to this finding.
Another prognostic study performed by Williams et al 39 investigated
survival rates with 1368 patients being medically treated for stenosis of 75% or
greater in at least one major coronary artery. This study was designed to look at
the prognostic impact of both social (structure and function) and economic
resources while controlling for confounding variables. These resources were
determined using self-report questionnaires. The most relevant finding was that
married patients have significantly higher five-year survival rates and that those
who were unmarried and without a confidant had the poorest survival rate (threefold increase in death risk) . Interestingly, low-income levels were associated with
approximately twice the likelihood of death within five years. These relationships
remained significant when they were combined. It was concluded that
decreased resources in either or both of these areas was associated with
decreased five-year survival rates.
The study conducted by Ruberman et al40 consisted of 2320 male post MI
patients during the Beta-Blocker Heart Attack Trial. Questionnaires were used to
evaluate life events and "stress" reactions, social isolation, communication
ability, "type A" personality, and depression. Mortality was tracked over a threeyear period . High levels of both life stress and social isolation were
independently associated with approximately two times the risk of death (total
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and sudden cardiac death) than those with low levels of each, and the risk
increased further to four to five times the mortality risk when both were high
when compared to those subjects reporting low levels of each.
Another study confirming the independent relationship of psychosocial
variables and long-term outcome in post MI patients was performed by Wiklund
et al. 41 This study included 201 post MI male patients in Gothenburg, Sweden.
Both somatic and psychosocial variables were measured using interviews and
questionnaires. Questionnaires were also used at 3 months, 12 months, and at
two- and five-year periods to determine the occurrence of non-fatal re-infarctions,
mortality, and total events (deaths and non-fatal re-infarctions). The relevant
finding for this review was that being single was significantly and independently
associated with mortality and total events in these patients.
Chandra et al 42 performed a study including 1401 post MI patients to
determine the independent effects of marriage status on both in-hospital and
long-term survival rates. Long-term survival was assessed at three, five, and ten
years. After regression was used to adjust for confounding variables, it was
found that both in-hospital and long-term survival rates were significantly higher
for married patients (male and female).
The last study to be reviewed in this area was published in 1992 and
investigated the independent risk associated with living alone and marriage
disruption (widowhood, separation, or divorce) on post MI prognosis in 1234
patients. 43 End points for this study included non-fatal re-infarctions or cardiac
death occurrence within a one-year period. Those living alone experienced a
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significant increase (2 times) the number of cumulative cardiac events than those
living among other people within the first six months post MI. The risk of
recurrent cardiac events was found to be significantly higher for men and women
living alone after confounding variables were controlled. Interestingly, living with
greater than one other person did not affect the prognostic risk in either direction .
Disrupted marriage categories were not found to be a significant independent
risk factor.
Mechanisms
Before examining the possible mechanisms behind the above findings, it
is helpful to keep in mind the provisions of social support as summarized by
Berkman.44 These includes intimacy, social integration or a sense of belonging,
opportunity for nurturing behavior, reassurance of worth, assistance, guidance
and advice, and access to new and diverse information.
The following is a list, drawn from several information resources. It
includes information regarding some of the major proposed mechanisms behind
the association between social support and decreased mortality and improved
prognosis:
1. Social networks may lead to increased utilization of health services.
This may be achieved by having greater access to general health and
service information through having larger and/or more varied
information sources (ex., friends, family, co-workers . . .). This may
positively impact post MI prognosis or disease development. 3s .44
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2. Having greater social ties may lead to quicker medical attention during
emergencies or health status changes. 43
3. Social ties may influence the patient's resistance to disease. 36
Researchers have found that stressful events, including having a lack
of social ties, may lead to greater susceptibility to disease (including
atherosclerosis).36 Animal tests have revealed neural, hormonal, and
immune system changes with social isolation that increases their
vulnerability to disease. 36 ,44 The specific mechanisms have not been
determined in humans. 36

4. The possible mechanisms behind depression, reviewed in Chapter II,
may influence health due to the connection between social isolation
and depression. 36,45
5. Social support networks may provide a "buffering" effect towards
stress by inhibiting physiological responses. 45 The "fight or flight"
response includes increased cardiac output, elevated serum
catecholamines, and elevated free fatty acids. 45 Social support may
ultimately lead to a lower resting pulse rate due to reduced
sympathetic reactions to stress as well as other neuroendocrine
responses. 44 ,45 Social support may also facilitate parasympathetic
activity and growth hormone secretion which is necessary for proper
homeostasis and growth.45 Social support may have the additional
benefit of providing models for coping skills and encouraging an
accurate perception of the environment. 45
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6. Social networks may promote and/or motivate healthy behaviors such
as proper sleep and exercise.46 This is evidenced by the growth of
"self help" groups and other support groups. Smoking cessation and
dietary changes are examples of the positive impact social and family
ties may have on behavior and overall health of an individual. 46

CHAPTER V
RELATIONSHIP BETWEEN HOSTILITY/ANGER
IN CARDIAC DISEASE
The definition of global "Type A" behavior pattern (TABP) or "Coronary
Prone Behavior" was summarized by Dembroski et al47 and includes hard driving
behaviors such as competitiveness, impatience, time urgency, job overinvolvement as well as speech characteristics such as explosivity, loudness, and
rapidity. This multi-dimensional personality construct has been found to be
associated with CHD events and post MI prognosis by several early studies. 48.49
The potential risk that TABP presents has been described as presenting the
same relative risk as that of smoking, high serum cholesterol, and systolic blood
pressure. 50.51 Later studies, however, have had difficulty corroborating these
findings regarding the relationship between TABP and CHD events. 52.53 Due to
these inconsistent findings, researchers have focused on breaking this construct
down into component parts in an effort to determine which, if any, have the
greatest influence on CHD events. Hostility and anger have become the
principle focal points within the construct of TABP in relation to CHD.54 Given
this attention, these will be the personality components reviewed in this chapter.
Hostility can be described as having both behavioral and cognitive
characteristics that include aggression, anger, annoyance, cynicism, suspicion,
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and irritability.55 Anger, which can be considered a sUb-component of hostility,
was described by Smith as "an unpleasant emotion ranging in intensity from
irritation to rage, usually in response to perceived mistreatment or
provocation.,,56(P139) Several studies have investigated the specific characteristics
of "Anger-In" which refers to the tendency to suppress anger expressions and
behavior. 47.55 Julkunen et al 55 also investigated the association between CHD
events and "Anger-Control," which is the tendency to control angry feelings,
expressions, and reactions in relation to CHD.55
Before reviewing specific cases establishing the association between
hostility and/or anger, it is important to introduce the measuring tools used in this
area of study. Subjectivity and non-uniformity remains problematic in these, and
other, psychosocial studies.
The majority of the studies to be reviewed measured hostility via the
Cook-Medley Hostility Scale ("Ho" Score).57 This self-report/questionnaire is a
sub-scale of the more extensive Minnesota Multiphasic Personality Inventory
(MMPI).58 Anger was most commonly measured using individual questionnaires.
Both anger and hostility were measured, in some cases, using verbal and
behavioral SUb-components of the Rosenman Structured Interview (SI) which
was first utilized in the Western Collaborative Group Study for assessing global
type A behavior. 48 The Jenkins Activity Survey (JAS) is another tool used for
measuring type A behavior and its sub-components. 59 This tool measures both
personality content and establishes a graded risk.60 The Framingham type A
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scale/questionnaire is another tool that measures several components of the
TABP.61
Evidence
A study performed by Dembroski et al 47 investigated the significance of
hostility and anger-in in CHD incidence within the global TABP in 98 men and 33
women undergoing coronary angiography.47 The disease extent and severity
were determined in each patient. The extensive psychological evaluation was
performed using the complete SI, various questionnaires, JAS, and the CookMedley Hostility Scale. This allowed for the determination of global type A as
well as the sUb-components including anger and hostility. The end points
investigated, relative to angiographic findings, were the number of vessels
having 75% or greater occlusion, stenosis rating for the four primary coronary
arteries, angina symptoms, and MI occurrence. Other significant risk factors
such as smoking and age were controlled. Interestingly, no relationship was
found in this study between global TABP and the CHD extent. Both potential for
hostility and anger-in, however, were found to have a significantly positive and
interactive relationship with all end points investigated. This study was later
repeated by Dembroski et al 62 with 125 patients. The results confirmed the
former findings for the independent and predictive value of both hostility and
anger-in in CHD. This later study, however, failed to demonstrate the interactive
relationship that was found in the earlier study.
In a related study performed by Williams et al,54 global TABP and hostility
were investigated in 424 patients diagnosed with CHD. Angiograms were used
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to determine the extent and severity of disease. A thorough psychosocial
evaluation was performed using a variety of tools including the SI, JAS, MMPI,
"Ho" scale, Zung Self-Rating Anxiety Scale, Life Change Questionnaire,
Functional Status Questionnaire, and the Support Network Questionnaire. It was
determined that both TABP and hostility were independently and significantly
related to the extent of coronary atherosclerosis (p < 0.05 and p < 0.008,
respectively). High "Ho" scores reflected the patient's views of other people as
being" inconsiderate, immoral, selfish, and deserving to be punished or hurt."54
Although both TABP and hostility scores were found to be related to
atherosclerosis extent, hostility was found to have the greatest significance.
A study published in 1994 was performed by Julkunen et al 55 for the
purpose of assessing the relationship between hostility/anger and two-year
carotid atherosclerosis progression in 119 middle aged Finnish men.
Psychological evaluations were made based on self-report questionnaires
derived from the Cook-Medley Hostility Scale and other questionnaires which
measured primarily cynical distrust levels, impatience, and irritability.
Questionnaires and Expression Scales were used to determine anger-in and
anger-control levels. Personality combinations were investigated in relation to a
two-year atherosclerosis examination. Cynical distrust was found to be
independently and significantly associated with atherosclerosis progression after
other traditional risk factors were controlled. The combination of high levels of
both cynical distrust and anger-control in these men was associated with a twofold accelerated atherosclerosis development. The relationship between the two
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factors was found to be additive rather than interactive. The investigators
explain this finding by suggesting that "it is both the frequency with which the
person experiences anger arousal, which may be greater in individuals who are
high in cynicism, and a tendency to control the emotion once aroused that has
pathogenic effects."55(p524)
Shekelle et al 63 performed a study investigating the effects of hostility,
based on "Ho" scores, on 1O-year CHD incidence (MI or CHD related death), and
20-year total mortality in 1877 middle-aged and "CHD free" men. The
corresponding "Ho" scores were divided into quintiles and other traditional risk
factors were controlled. It was found that the lowest "Ho" scores were
associated with having significantly lower atherosclerosis than those with higher
scores (48% vs.70%, respectively) at the ten-year examination and a significantly
lower number of Mis and CHD related deaths. Interestingly, this association was
not linear as the middle quintile experienced the highest risk of CHD, which the
investigator suggests may be due to sampling error. The "Ho" scores were also
found to be significantly and positively related to 20-year mortality from all
causes.
Barefoot et al 64 also investigated the long-term effect of hostility on CHD
development and total mortality in 255 medical students. Psychological profiles
were determined using the "Ho Scale" and the obtained scores were divided into
quartiles. These physicians were then mailed questionnaires 25 years later to
assess angina pectoris occurrence, MI incidence, or mortality. High "Ho scores"
were associated with a five-fold higher incidence of CHD events. This highly
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significant relationship remained after traditional risk factors and unsubstantiated
CHD deaths were controlled. In addition to CHD incidence, "Ho scores" were
also found to be predictive of total mortality from all causes.
Hostility was broken down into component parts in a small study
conducted by Siegman et al 65 with 72 patients scheduled for angiography.
Hostility was divided into "neurotic" (suspicion and resentment) and "nonneurotic" (assault and verbal) hostility as measured by subscales of the BussDurkee Hostility Inventory (BDHI)66. Scores were analyzed in relation to
angiographic findings (CAD severity, location, and dimension). It was found that
"non-neurotic" hostility was significantly and positively related to CAD
measurements in patients 60 years and younger while traditional risk factors
were controlled. Interestingly, it was found that "neurotic" hostility was inversely
related to CAD in younger patients and, in addition, no relationship was found
between global hostility scores and CAD. This study suggests that "hostility is no
less multi-dimensional than the TABP."65
Studies focusing solely on the effects of anger are few. However, two
recent studies were performed investigating the triggering effects of anger on MI
and myocardial ischemia incidence. 67 ,68
The first study conducted by Mittleman et al 67 investigated the anger
episodes occurring in the 26 hours prior to a MI onset in 1623 post MI patients.
A new self-report anger scale (7 levels) was developed and used to assess
frequency of exposure to each anger level during the past year and the 26 hours
prior to the MI occurrence. Anger level five and higher was considered to be
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"exposed." Anger was also assessed using the State-Trait Personality
Inventory.69 It was found that episodes of anger were associated with a two-fold
risk of MI within the subsequent two-hour period when compared to matched
controls. The most common anger subjects involved family matters, work
conflicts, and legal problems.
The relationship between anger and myocardial ischemia was also
studied by Gabbay et al 68 in 63 patients with documented CAD. Patients were
required to have ambulatory ECG monitoring along with keeping a structured
diary recording ischemic events, moods, and level (5 choices) of physical and
mental activity. Ischemia (onset, duration, and frequency) periods were analyzed
in relation to the self-reported activities. Various controls were used to validate
the results. A significantly positive relationship was found between intense
mental activity (including anger) and total minutes of ischemia. There was also a
two-fold increase in ischemia risk when self-rated anger was high rather than
low. Intense mental activity was found to have the same magnitude of risk as
that associated with strenuous activity.
Mechanisms
Several hypotheses have been proposed concerning the relationship
between hostility and/or anger and CAD that warrant discussion. As in the
previous chapters, new ideas and evidence come to light often. This review will
focus on the most frequently cited mechanisms. In this discussion, hostility is the
main focus; however, anger can be considered an important SUb-component. 54
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1. The central nervous system experiences an arousal reaction to
psychological stress (includes hostility and anger) which influences
cardiovascular regulation and increases reactivity.56,6o,7o,71 Frequent
exposure to this phenomenon may increase the likelihood of CAD
pathology by increasing heart rate, blood pressure, platelet
aggregability, serum fatty acids and lipids, and increase endocrine
(Catecholamines) and sympathetic nervous system activity,56,60,7o,71
Ischemia and angina risk may be increased due to greater sympathetic
nervous system activity which increases the oxygen demand of
myocardial tissue from arteries that may be occluded. 60 These
heightened responses may be more common in individuals who are
constantly "on guard" given their hostile and mistrusting attitudes and
ultimately are more easily angered. 56
2, General disease vulnerability in hostile individuals may be the result of
having a lifestyle with greater numbers of daily hassles, conflicts, and
more depression (Chapter II - Mechanisms) with low social support
(Chapter III - Mechanisms).55,56,63,71 By provoking conflictive and
combative incidences, the frequency of the corresponding
physiological reactions may be increased. 56

3. Smith 56 summarizes the findings that hostility has been associated with
poor health behaviors, such as smoking and drunk driving. In addition,
given their mistrust of other people, they may be less compliant or
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delay or avoid seeking medical attention which may influence disease
progression or prognosis.56
4. Hostility/anger may co-occur with a physiological vulnerability to
general or specific disease processes within an individual's genetic
composition. 56

CHAPTER VI
BEHAVIORAL INTERVENTIONS
A discussion on current behavioral interventions is appropriate given the
potential risks that psychosocial factors such as depression, social isolation, and
hostility/anger present on the development and prognosis of CAD. There is
growing evidence for the inclusion of psychosocial interventions in formal cardiac
rehabilitation programs.72 The benefits of such intervention may be limited due
to the general under-utilization of cardiac rehabilitation programs. Eligible patient
participation in cardiac rehabilitation programs has been estimated to be only

10%.73 Because the associative evidence between the psychosocial risk factors
under discussion is relatively new compared to the more traditional risk factors,
the information and case evidence in effective behavioral interventions is
encouraging, but limited.
Problems in this area of study include a lack of quantitative data for
behavioral factors and precise and consistent assessment techniques to
evaluate the therapeutic effects of behavioral interventions. 6o Evidence is also
weakened due to the prevalence of experimentation errors including a lack of
controls, interviewer bias, and the establishment of independent effects. 60
Although challenges remain, this area of research has been encouraged and
promoted by several sources which may, in part, be due to the relatively small
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risks and costs when compared to the potentially large benefits to patient
welfare. 6o ,74
A variety of interventions, including behavioral and cognitive techniques,
in both group and individual settings, have been the subject of discussions and
research studies. It is evident that clear delineation lines have not yet been
established between intervention effects on specific psychosocial factors
including hostility/anger (TABP subcomponents), depression, and social
isolation. This is understandable given the inter-relatedness established in
earlier chapters. The multi-dimensional relationship is suggested by Nunes et
al 74 in the case of TABP where they "acknowledge the interdependent and
reciprocal influences of physiologic, cognitive, behavioral, social, and
environmental systems within a broad conceptualization of TABP."74(p170)
Studies that have been performed in this field have investigated endpoints
including cardiac morbidity, mortality, psychological adjustment, and behavioral
changes. Most studies have designs investigating the effects of behavioral
interventions on secondary prevention with patients having documented CHD
rather than on primary or pre-morbid prevention. 74
The mechanism by which most studies and relevant discussions
contribute the positive behavioral intervention effects is through the mediation of
the eNS effects on cardiovascular function. This function can become
"disorganized" from abnormal signals resulting from both behavioral and
psychological factors .7o These factors may directly or indirectly increase the
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sympathetic nervous system and influence several of the various other
pathological pathways discussed earlier. 70
One of the first studies demonstrating the benefits of a general multifactorial intervention program was performed by Kallio et al 75 and included 375
post-MI patients. The intervention group experienced a significant reduction in
coronary mortality over a three-year period, but the decreased risk was most
evident within the first six months. The intervention group included a physician,
social worker, psychologist, dietician, and physiotherapist. The intervention
included health education, anti-smoking and dietary advice, and discussions
involving relevant psychosocial problems. These activities began two weeks
after discharge and were most intense during the first three months. It was
found that blood pressure, serum cholesterol, triglycerides, and body weight
were lower in the treated group when compared to a control group. These
results suggested the general positive impact of a comprehensive intervention
program on post-MI outcomes.
Interventions that are specifically within the behavioral arena include
education about CHD and TABP, relaxation training, cognitive therapy, imagery,
behavior modification, emotional support, and psychodynamic interpretation. 74
These types of interventions may decrease both the frequency and severity of
the "stress reaction" and the corresponding sympathetic stimulation.76
Kenneth et al 77 has summarized important guidelines in behavioral
intervention strategies that are associated with positive results in coronary artery
disease. Among these important aspects are early intervention, involvement of a
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spouse or significant other, adequate information concerning psychological and
post-MI regimens on the part of the therapist, supportive and educationally
based behavioral therapies rather than insight oriented, and the development of
criteria that results in the effective matching of patients and therapy techniques. 77
The remainder of this chapter will be a review of studies and discussions
supporting the inclusion of behavioral interventions within a multi-disciplinary
cardiac rehabilitation program. The studies and discussions are subdivided
among the most closely correlated psychosocial factor (depression, social
isolation, and hostility/anger). According to the literature, there is clearly overlap
between the categories due to the inter-relatedness. The majority of the current
behavioral intervention literature involves the global TABP that includes the
important sUb-components of hostility/anger as well as the direct and indirect
relationship with depression and social isolation.
Hostility/Anger (TABP Subcomponents)
Hostility/anger has been found to be an important source of mental
stress. 68 In a study conducted by Blumenthal et al,72 117 patients with CAD and
ischemia were compared using endpoints (death, non-fatal MI, re-vascularization
surgery) between groups receiving exercise, stress management, or "usual care"
(regular medical regimen) over a two-year period. A thorough psychological
examination was performed to evaluate the levels of hostility, depression, and
anxiety using questionnaires and standardized tests that were introduced in
earlier chapters. This was performed at the beginning and at the end of the fourmonth intervention period. The exercise group performed standard stretching,
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bike, and treadmill exercises while heart rates and perceived exertions were
tracked. The stress management was based on cognitive-social learning model
of behavior in a group setting consisting of 16 one and one-half hour sessions.
These sessions consisted of education on CHD, risk factors, and stress
management skills to minimize the negative effects of high stress levels.
Patients performed graded task assignments and practiced recognizing and
replacing irrational thought patterns. They also received relaxation training and
electromyographic biofeedback training. There was no significant difference in
baseline demographic and clinical characteristics between groups. It was found
that patients in the stress management group demonstrated both lower hostility
and higher General Health Questionnaire scores. This group was also
associated with approximately one-fourth the risk for cardiac events when
compared with the control group as well as having significantly reduced
ischemia. The exercise group was also lower in these areas but the results
failed to reach significance. This study is in agreement with the study conducted
by Gabbay et al 68 and their suggestion that "an alternative or adjunctive, nonpharmacological treatment approach such as behavior therapy may also prove
useful in reducing instances of mental stress-induced ischemia." This is
especially significant given that CAD induced ischemia may be an important
predictor of future non-fatal and fatal cardiac events. 78
Global type A behavior pattern (TABP) was described in the last chapter
and is most accurately thought of as a multi-dimensional set of both cognitive
and behavioral factors and includes hostility and anger as important
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sUbcomponents. 54 Interventional studies that isolated either or both of these
sUb-components are very few and, therefore, the most frequently cited and
largest behavior intervention study for global TABP will be included in this review.
Before reviewing the Recurrent Coronary Prevention Project (RCPP),79 it
is important to review a study conducted by Gill et al80 that demonstrated the
ability to reduce TABP through counseling intervention. In this study, 118
healthy officer students who exhibited TABP as identified by a videotaped
structured interview (VSI) were divided into a TABP counseling group and a
control group. Treatment groups consisted of five groups that received 90
minutes of weekly behavioral counseling for three months (21 total sessions).
Sessions included cognitive affective learning, self-recognition for reactions (ex.,
anger), advice on environmental modifications, and drills that introduced revised
thinking patterns and feelings. Post-treatment questionnaires and interviews
were given to subjects and spouses to determine TABP reduction. Degrees of
reduction after eight months were classified as profound, marked, moderate,
minimal, or none. A strongly significant decline in TABP was found in the
counseled group. The interview also individually measured hostility that also
demonstrated a significant reduction from the initial scores. Based on peer
observation, leadership qualities were not adversely affected by the behavior
modification. Interestingly, there was also a lower mean serum cholesterol level
in the subjects demonstrating a profound TABP reduction when compared to
those participants who did not experience this reduction.
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One of the strongest studies demonstrating the efficacy of TABP
intervention was the Recurrent Coronary Prevention Project (RCPP) performed
by Friedman et aI. 79 ,81,82 This study examined 1,035 post-MI patients during a
four- and two-year study period to determine the TABP prevalence, modifiability,
and subsequent health effects on cardiac events. The subjects were evaluated
in demographic and physical areas as well as assessing TABP through an initial
videotaped structured interview (VSI) where physical, psychomotor, and
behavioral characteristics were measured, The VSI also individually measured
hostility. Questionnaires were completed by the subjects, spouses, and a friend
or co-worker. Greater than 98% of the subjects were found to have moderate to
severe TABP. These subjects were assigned to a counseling group for standard
cardiac counseling, behavioral counseling, or a control group. Each behavioral
intervention group consisted of ten subjects and among the leaders were
psychiatrists, psychologists, and cardiologists with TABP counseling experience
for post-MI patients, Meetings took place weekly (2 months), followed by
biweekly sessions (2 months), and monthly thereafter along with standard
cardiologist visits, Behavioral techniques included relaxation training
(progressive muscle and mental relaxation), behavioral learning (reaction
recognition and modification, self-observation, and environmental restructuring).
Cognitive-affective learning techniques included modifications of thought
structures, the development of reasonable standards and values, and learning
self-management skills.
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After four and one-half years, a 35.1 % decrease in TASP was
demonstrated in the treatment group and the cardiac recurrence rate (non-fatal
or fatal) in the TASP intervention group was significantly lower than either the
cardiac counseling or control groups. These investigators emphasized the
necessity of post-MI TASP counseling due to the prevalence of TASP in cardiac
patients and the potential benefits for cardiac health as well as overall quality of
life.
These results were further investigated by Friedman et al 83 by examining
the previously TASP counseled group one year after cessation of treatment and
providing TASP counseling for the former control group.83 It was found that the
reduction in TASP and coronary risks remained in the previously counseled
group in the RCPP after one year. The former control group which received
TASP counseling was found to have similar reductions in TASP and coronary
events that was found in the original treatment group.
Friedman and Ulmer84 discussed the specific behavioral and cognitive
treatment interventions for hostility in ''Treating Type A Sehavior.84 In Chapter
12, they describe these techniques in detail and examples are provided in Table
1. These types of exercises are in addition to daily behavior drills, such as
intentional smiling and appreciation expressions.
Cognitive therapeutic techniques were also discussed by Novacd5 in the
area of severe and chronic anger disorders which are similar to the intervention
suggestions for hostility. In this discussion, he explains that the anger response
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Table 1-Behavioral and Cognitive Techniques
Give up old beliefs:
I need a certain amount of hostility to get ahead in the world.
I can't do anything about my hostility.
Other people tend to be ignorant and inept.
Change practices:
Find new ways to give and receive love.
Employ understanding, compassion, and forgiveness when dealing with
others.
Stop using obscenity.

* Adapted from "Treating Type A Behavior" (Chapter 12)84
is determined by cognitive (ex., expectations), somatic-affective (ex., tension)
and behavioral (ex., withdrawal) personality factors.
Novaco describes the "Stress Inoculation" clinical approach that was
designed to combat these areas and develop corresponding positive coping
skills through "cognitive preparation" (ex., response recognition), "skill
acquisition" (ex., modeling) "rehearsal," and finally, "application practice"
consisting of progressively provocative situations. Mental and physical relaxation
techniques were also suggested. The goals behind this procedure are to
encourage positive interpersonal skills, facilitate problem solving through selfmonitoring, and to improve the environment or reaction to it through anger
management. This intervention strategy was demonstrated to significantly
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reduce anger reactions in frequency and intensity after 15 treatment sessions in
a case study involving a 38-year-old depressed patient who also exhibited angry
and hostile overreactions.85
An interesting study that compared the effectiveness of either or both
cognitive self-control processes and relaxation techniques was performed by
Novaco.86 Four treatment conditions were created: self instruction/relaxation
training, self instruction only, relaxation training only, and an attention control
condition. Thirty-four subjects who exhibited anger control problems were given
a pre- and post-treatment anger inventory along with the tracking of blood
pressures and anger self-reports. The self-instruction and combination
treatment was found to greatly improve anger management, the latter obtaining
the greatest difference. The combined treatment group also demonstrated
positive effects in blood pressure changes during anger provocation
experiences. A trend analysis of the effects on both blood pressure and the
anger inventory resulted in a specific order of treatment effectiveness on anger
management from greatest to least: combined, self instruction (cognitive),
relaxation, and attention control.
Social Isolation
The lack of research in the field of social support intervention is surprising,
especially given the opinion of investigators such as Cassel. 87 In his article, "The
Contribution of the Social Environment to Host Resistance," he states that social
support intervention may "do more to prevent a wide variety of disease than all
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the efforts currently being made through multiphasic screening and multi riskfactor cardiovascular intervention attempts."88(PP121-122)
Broadhead et al 45 discussed the preventive activities in the area of social
support intervention that include coping skills training for both children and adults
to facilitate the development of an adequate support network. They also
discussed the importance of the ability of health professionals to assess and
identify high-risk individuals to help in guiding activities and skills to build support
systems. 45
A systematic clinical approach to individual network evaluation and clinical
application of social support intervention is described by Norbeck. 88 The first step
in this approach involves initially determining the "need for social support"
through evaluating characteristics of the person (ex., demographics, support
availability) and the needs determined by the situation or "crisis." The following
steps are assessing the adequacy of social supports given the current and longterm needs and creating a plan as necessary for modifying social structure,
function, patient receptiveness, and social skills. The next step is intervention
that may encourage support utilization or be designed to increase support
through actual changes in social structure and function. Suggested interventions
include providing guidance to a network member or giving direct utilization
instructions to the patient. Another intervention discussed is providing a direct
support resource (professional or self-help group) for a limited time period. The
last, and possibly the most important step, is to evaluate the effectiveness of the
intervention for the patient. Throughout this process, the author emphasizes the
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importance of enhancing the support capabilities provided by the social network,
while at the same time protecting the integrity of the healthy components of the
"natural support system." This article also discusses findings relating mental
illness (ex., depression) with decreased size and increased dysfunction in social
support structures. This intervention may be especially applicable to long-term
cardiac rehabilitation because support tends to decrease during transitions from
acute to chronic medical conditions.88
Frasure-Smith et al 89 performed a one-year study with 453 male post-MI
patients which directly demonstrated the effects of social intervention on future
cardiac deaths. After discharge, each patient completed a questionnaire and
was scored on baseline psychological characteristics and stress levels. They
were contacted monthly for the remainder of the study time to determine any
changes in stress levels. A score was chosen for each patient reflecting a
"normal" stress level, beyond which an intervention nurse would provide a stress
intervention home visit using various approaches and techniques until the scores
returned to normal. The nurses reported giving approval, support, or
reassurance to approximately 50% of their patients during the visits. It was
noted that many patients appreciated the regular attention and welfare concern
they experienced during the study period . Interestingly, re-hospitalization times
were not significantly different between the experimental and a control group, but
the control group experienced a two-fold increase in the risk of IHD death. The
investigators suggest that these results may be due to the benefits associated
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with stress monitoring and intervention with the provision of additional social
resources that these activities require.
The efficacy of group psychotherapy in 118 post-MI patients was studied ·
in an older study by Ibrahim et al. 90 This study was designed to investigate the
intervention effects on the psychosocial aspects of recovery (ex., alienation,
anxiety) which could influence both social structure and prognosis. One-half of
the patients were assigned to 12-member psychotherapy groups and the other
half formed the control group. A clinical psychologist provided weekly group
therapy for the treatment groups for 55 weeks. The psychologists guided
exchanges regarding emotions, stress reduction, social and attitudinal changes,
and problem solving. This approach was in contrast to more traditional insight
oriented psychotherapeutic approaches. The patients in the treated groups
reported benefits in managing anxiety, stress, and daily problems. It was found
that social alienation did not increase in the treated groups, as in the control
groups, based on a social functioning questionnaire. The overall survival rate for
the treatment group after one year was 10% higher than the control group, while
the most severely afflicted patients seemed to benefit the most when compared
to equivalent control patients.
Depression
Very few studies and discussions have focused on behavioral
interventions for depression in the area of cardiac disease. This may be due to
the reluctance to diagnose "major depressive" episodes by health professionals
in post-MI patients rather than labeling it as an understandable "normal"
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response to a traumatic event. 26 The use of pharmacological interventions (ex.,
tricyclic antidepressants) seems to be a more traditional approach to the problem
of post-MI depression.26 The pre-morbid effects of behavioral intervention for
depression is virtually undeveloped.
Obier et al 91 suggested "reducing the use of maladaptive, cognitive,
affective, and behavioral coping responses and to enhance and support adaptive
family relationships"(P61) as important depression intervention goals. They also
expressed the importance of identifying the appropriate behavioral intervention
approach early for the most positive patient outcome.
Psychotherapeutic benefits in the acute stages were investigated by
Gruen 92 in 70 post-MI patients (50% controls). Both depression and anxiety
changes were tracked. The treatment progression consisted of one-half hour
sessions (6/week) while in leu and five per week during the remainder of the
hospital stay. The treatment sessions were designed to facilitate coping
strategies, resolve conflicts, and help patients overcome overwhelming fear and
the feelings of loss of control that are common in post-MI patients. The
techniques included emotional interactions, positive reinforcement, reassurance,
training in coping mechanisms, self-reflection , and encouragement. All of these
approaches were designed to help in giving the patient back "a feeling of
controL" The areas of comparisons were number of days in the hospital,
frequency of cardiac events, and scores on anxiety and mood questionnaires in
addition to nurse and physician observations. It was found that control patients
had hospital stays approximately 2.5 days longer than the treated groups and
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experienced significantly more complications, such as congestive heart failure
and arrhythmias. Health care workers' observations demonstrated fewer reports
of grogginess, fatigue, and depression in treated patients. Patients'
questionnaires from the treated group were found to have fewer descriptive
responses associated with depression (ex., blue, sad). Although no significant
difference between anxiety scores was evident initially, questionnaires given four
months later reflected significant differences in treated and control patients. This
study indicates potential benefits of acute psychotherapy techniques, especially
in the area of depression where patients progressed better and demonstrated a
"visible impact on feelings of optimism, surgency, and happiness." 92(p229)
Because some investigators have linked vital exhaustion with depression,
as discussed earlier, a study performed by Appels et al 93 will be included within
this discussion. This study provides evidence demonstrating the effectiveness of
psychological intervention in decreasing vital exhaustion scores and reducing the
risk of a new coronary event following percutaneous coronary angioplasty. These
findings are in agreement with the earlier study by Kop et al 14 that vital
exhaustion is a predictive element in post PTCA prognosis. Thirty post-PTCA
patients who exhibited vital exhaustion based on MQ scores and 65 controls took
part in this study approximately one month after surgery. Weekly intervention
sessions were given to six member groups for a period of eight weeks.
Breathing-relaxation training was given along with conducting group discussions
concerning anxiety and hostility that were guided by professional therapists.
Self-reports were important elements in monitoring vital exhaustion, anger,
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hostility, and stress. Evaluations of the intervention effectiveness were based on
post-treatment exhaustion scores, new cardiac events, and program satisfaction.
Exhaustion scores were found to have a larger decrease in the treatment group
when compared to controls, and there was a 57% decrease in the risk of a new
cardiac event. The treatment subjects reported the most notable benefits were
associated with breathing exercises, patient camaraderie, and learning new
coping skills during the intervention program .

CHAPTER VII
CONCLUSION
The evidence supporting the cardiovascular impact of depression,
hostility/anger, and social isolation is strong. Although research in these areas
has presented challenges, the empirical evidence has been relatively clear and
consistent.
The recent dynamics in familial and societal structures make the impact of
these psychosocial risk factors deserving of special attention. It seems that the
relatively recent changes that may encourage and magnify the impact of
depression, social isolation, and hostility/anger include increases in crime, cost
of living, occupational demands, and relocations (choice or necessity) while
family support and accessibility may be reduced . Concurrently, individuals may
be experiencing decreases in leisure/family time and expendable salary
proportions.
The positive impact of behavioral intervention has been demonstrated
through several research studies. The benefits of including psychological
professionals within a multi-disciplinary cardiac rehabilitation team seem to be
great. Managed health care systems may present problems, however, with their
emphasis on decreasing costs by decreasing services and/or professional
qualifications. Unfortunately for both cost and patient welfare, in some cases, a
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short-term cut in health care costs may lead to substantial increases in long-term
costs (ex., decreased independence and increased hospital time).
Within the area of research, it is clear that greater consistency and
accuracy in the use of behavioral measuring tools would further improve the
validity of the established relationships and facilitate the application of
intervention techniques. In future studies, greater attention should be focused
on psychosocial risk factors, specifically for women due to the fact that greater
numbers of women are being faced with the same pressures and expectations
that were once considered to be exclusively part of the "male role." Future
studies could also continue to break down the larger psychosocial categories into
increasingly smaller subcomponents to identify the areas of greatest impact
which may shed needed light on the mechanisms behind the various
relationships among depression, social isolation, and hostility/anger with
cardiovascular disease.
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